A SIGNIFICANT renewal of clinical interest in myocarditis and other disorders of cardiac muscle has become manifest in recent years. \Much of the impetus has stemnmned from an increasing awareness that pathologists were frequently encountering intrinsic myocardial abnormalities in patients in whom. these had been unsuspected during life. Also of contributory significance have been the growing use of the electrocardiograph and the development of therapeutic measures for the control of serious acute infections. The latter has led indirectly to the unmasking of evidences of inyocardial dysfunctions previously considered maanifestations of the underlying febrile disorder The combination of these factors has served to overcome a popular reluctance to consider myocardial disease a valid clinical entity.
The terIn "myocarditis" came into disfavor at the turn of the century; a reflection of its inisuse as a basket category into which were placed sundry conditions for which no pertinent pathologic evidence was forthcoming. [1] [2] [3] The recognition in 1912 of the significance of coronary occlusion and its associated myocardial alterations all but eliminated primary disease of heart muscle from clinical teaching.
Indeed, Sir Thomas Lewis sounded the prevailing note with the remark that the diagnosis "myocarditis" was not justified, save in relation to rheumatism and then "carditis" served a more representative purpose. On the other hand, Christian1 (1950), among others, persisted in emphasizing the importance of primary myocardial disease in certain instances of heart failure. Clonfirmatory support for this stand has emerged during the past 10 years, in good part initiated by the large scale studies of Saphir (1941) and Gore (1947 Gore ( , 1948 . Others have claimed an autopsy incidence as high as 10 to 13 per cent and have expressed the belief that most persons experience fleeting attacks of miiyo(arditis iii the course of various acute infectious disorders. 4' 5 The present stlldy was made to discover the incidence of In some of the cases, the lesions were widely distributed; in others, theyh were relatively spotty. In one instance coalescent, noncaseating tubercles of sarcoid constituted the outstanding feature. In most specimens the exudate was located in the interstitium, but replacement of myocardial fibers was also encountered. Varying degrees of muscle necrosis occurred. In view of Saphir's observation of a doubled yield in the incidence of myocarditis when 25 heart sections were prepared, it is assumed that a significant number of cases were missed in this investigation. Whether or not this error was of the order of 100 per cent, however, is open to considerable question. It is felt that relatively few cases in which the myocardial lesion actively contributed to death were not detected.
Myocardosis, a term coined by Riesman,8 has not had wide usage in this country and is not remarked in most of the standard works in cardiology.10 As a means of categorizing noninflammatory disorders of the myocardium and those degenerative conditions unrelated to coronary disease the term has found wider application in European publications.1 12' 14-16 Both clinical and experimental observations have justified the separation of these retrograde states from infectious and commonplace anoxic lesions.'7 26 In establishing a given alteration as a definitive lesion it is naturally necessary to avoid including banal postmortem changes. This has been done insofar as possible. Included as indicative of myocardosis have been such lesions as pronounced interstitial edema; swelling, lamination and proliferation of stroma; amyloidosis; shrinkage and irregularity or cloudy swelling, opacification, granulation and loss of striation of muscle fibers; hyalinization, over fragmentation; fatty degeneration and, in extreme instances, necrosis.27 The different studies cited have had little uniformity in the types of cases excluded in arriving at a determination of the occurrence rate of myocarditis. Many have not considered newborn and stillborn cases, those dead on arrival, and those with valvular or coronary vascular disease. There has been much variation in the inclusion of cases with active rheumatic carditis and diphtheria. We have not considered it necessary to exclude any but the cases with rheumatic heart disease since it has not been possible in these to distinguish between death due to 65 who was being studied on the Surgical Service for a mass in the region of the liver. Heart disease was not diagnosed and no electrocardiograms were made, although there were obscure heart tones and orthopnea. There was evidence of nutritional failure and of peripheral neuropathy. The heart was described as grossly normal but the site of severe acute and chronic myocarditis. The abnormal mass proved to be a chronic amebic abscess. The patient had not received emetine.
Case 3, No. 267704, a male age 39, was in the hospital less than two hours, having collapsed *while at work as a "helper around a bar". He was in circulatory collapse; heart disease was not diagnosed although there were obscure heart tones and orthopnea. He was considered to be ill with acute gastritis and nutritional cirrhosis, and no electrocardiograms were made. The heart was described as flabby, weighing 390 Gm. The cut section showed a striking mottled appearance. Microscopically there was hydropic degeneration of the myocardium thought to be indicative of beriberi heart disease.
There wsas also, however, profuse diffuse infiltration of polynuclear leukocytes in interstitial spaces. The lesion was classified as acute myocarditis. There was nutritional cirrhosis and possible beriberi.
Case 4, No. 231080, a 28 year old male, was (lead on arrival. At autopsy the heart weighed 445 Gm. and showed extensive severe infiltration with tuber cles characteristic of sarcoid. There was similar involvement of lungs and liver but no evidence of congestive failure. He had been thoroughly studied on the Dermatological Service two years previously but no electrocardiograms were made and no heart disease diagnosed. It may be straining a point to class this as a catastrophe, but the patient was not followed in clinic nor advised about limitation of activity.
Case 5, No. 126799, a male 70 years ol0(, was in the hospital less than 24 hours. Chronic lung disease and spontaneous pneumothorax were diagnosed. A tube thoracotomy was done and there was only transitory improvement. Heart disease was not diagnosed although there were obscure heart tones, orthopnea and edema. The electrocardiogram showed only atrial tachycardia. The heart was not grossly abnormal at necropsy. Atheromatous plaques were described in the coronary arteries. 'Microscopically there is-as severe subacute myocarditis.
Myocardosis
The 31 patients with myocardosis at autopsy were of about the same age and sex distribution as the 77 with myocarditis.
The association with infections is quite different, being almost with no relation, as follows: one with meningitis, one with pertussis, one or two with doubtful staphylococcal sepsis, also postoperative sepsis. There were none with positive blood cultures-ante mortem or post mortem.
As to associated disease, the pattern is much the same as with myocarditis but with more of metabolic disorders than of infections. The associated diseases can be summarized somewhat loosely rather than clearly because several such associated diseases were coexistent and the relative value hard to define. There was relatively little associated heart disease of other category. There were two with hypertrophy and one with chronic valvular heart disease, probably sclerotic.
Electrocardiograms were made in 12 of these 31 patients. Eight were described as nonspecific changes, two with atrial fibrillation, one left ventricular strain and one sinus tachycardia. None was normal.
In this group heart disease was diagnosed 10 times during life. One, being suspected of hypokalemia, was treated with potassium chloride by mouth and later found with 12.8 mEq., but the cardiograms were not characteristic of potassium poisoning. Two with chronic renal disease had cardiograms not suggestive of potassium retention.
The significance of myocardosis in this group, as determined at autopsy and by clinical study, was: Primary cause of death, 10; secondary cause of death, 3; and no apparent relationship, 18 .
There are six examples of cardiac catastrophe among these 29 patients with myocardosis. Case 6, No. 261303, a female age 44, was known to be a chronic alcoholic and diagnosed as Wernicke's syndrome and nutritional cirrhosis, being in the hospital four days. No specific cardiac disorder was diagnosed although she was suspected of having mild congestive failure. The patient was examined by four physicians but no electrocardiograms were made. At autopsy the heart weighed 500 Gm. and was described as extremely flabby with pale brown myocardium. Microscopic study showed interstitial edema with vacuolization of muscle fibers considered consistent with beriberi heart disease.
Case 7, No. 280042, was a woman, age 52, with myxedema in whom heart disease was not diagnosed although there were obscure heart tones, orthopnea and edema. This patient was in the hospital but five hours and received no treatment. The heart weighed 400 Gm. and was not grossly abnormal except for considerable coronary sclerosis. Microscopic examination showed myocardial fibers widely separated by edematous interstitial tissue. Immediate cause of death was right heart failure. Case 8, No. 19123 , was a man of 49 with "chronic pneumonia" in whom heart disease was not diagnosed. Heart tones were obscure and gallop rhythm present. Electrocardiogram suggested right heart strain. Death was sudden and unexpected.
Case 9, No. 292482, a male age 81, was in a confused state but not with overt heart disease. Pleural fluid was found to contain type 3 pneumococcus. This later developed into frank empyema which was repeatedly tapped, being treated meanwhile with penicillin. The patient died suddenly immediately after a thoracentesis. The heart was not grossly abnormal but there was coronary sclerosis of considerable degree. Microscopic examination showed amyloidosis of the heart, widespread. Heart disease was not diagnosed clinically although there were obscure heart tones, gallop rhythm and orthopnea. Electrocardiograms showed sinus tachycardia and occasional ventricular premature contraction.
Case 10, No. 177767, was a woman of 35. Autopsy diagnosis was acute thrombocytopenic purpura and she was being treated for an obscure anemia with fever. She apparently had transfusion reaction but correct matching and grouping were reconfirmed. The myocardium showed extensive platelet thrombosis of capillaries. There were focal areas of necrosis and fibrosis and there was interstitial edema and fibrosis. Grossly the heart was normal. Electrocardiogram was normal. Pulse and blood pressure were not remarkable. No heart disease was diagnosed clinically although it is quite apparent that heart failure was the principal cause of death.
Case 11, No. 64569, was a woman, age 54, who died 15 minutes after being returned from the operating room where extensive surgery was done. She was described as "returned to the ward in good condition." When transferred from the cart to the 22MY0CARDITIS AND AIYoCAI{RDOSIS bed, she suddenly developed difficulty in breathing and the pulse was found slow and faint. She could not be revived. She had been ill over a vear with rectal stricture and had been nine months with colostomy. Autopsy showed scanty findings. The heart weighed 375 Gm. with good coronary arteries and valves. Microscopic examination of the heart showed marked cloudy swelling and interstitial myocardial edema, slight myocardial fibrosis consistent with beriberi. Before operation systolic and diastolic murmurs had been described and the blood pressure was 170/100. No eleetrocardiograms were made. The final episode is typical of syncope reaction commonly seen in beriberi heart disease. It is suggested that the chronic gastroenteric disease was responsible for nutritional failure as shown in the myocardium.
SIJMMA ty A five year study at the Cincinnati General Hospital disclosed 108 cases of "miiyocarditis" in 3,141 autopsies fromn all services including newborn and stillborn and those dead on arrival; patients with rheumnatic fever and diphtheria were excluded. This incidence, 3.4 per cent, is in keeping with reports fromn similar hospitals in New York and Chicago and from the Army Institute of Pathology.
In this study a distinction is made between inflammatory and degenerative miiyocardial disease, and the term myocardosis applied to the latter, of which there were 31 among the 108 total. A brief discussion of histologic criteria for diagnosis of myo(ardosis and somewhat about the history of this usage is given.
Inflammatory disease, i.e. myocarditis, was found associated with infections in much the same pattern as reported by others.
Myocardosis was usually unassociated with acute infections, but with a variety of intoxicants or metabolic diseases; prolonged pneumonia, nutritional type cirrhosis and renal disease were most frequent. M\yo(arditis was associated with other formns of heart disease in 29 
